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[57] Abstract: 

PURPOSE: To provide a new DNA useful for the production of L- lysine. 
CONSTITUTION: A gene DNA coding an aspartokinase (E.C.2.7. 2.4.) originated 
from coryneform group of bacteria, e.g. a gene DNA coding the aspartokinase 
expressed by the DNA base sequence of formula. It can be produced by cloning a 
microbial strain capable of producing aspartokinase.COPYRIGHT: (C)1993,JPO&Japio 
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7 



©2005 MicroPatent, LLC 



(19>B*BirsWr (J P) (12) & ^ 4tF g^f & & (A) 01)#s*a}Ig&BH#*t 

^18^5-184366 

(43)4>08B ¥fifc54£(1993)7J!27B 

(sobta 1 awe* ffrt!Ka#^ fi mmm:m 

C 1 2N 15/00 A 8931 -4B 



(2i)ajiB#^ 




(71)fc$A 


000006057 










(22)£UffiB 


^4^(1992)1^140 




*K*TftfflE*a>rt-TB 5#2# 






(72)3^:g 


AM 








RWSMiflBH JIW** 8TB 3 # 1 














(72)^^ 










Kmmwmsm** 8 t@ 3 # 1 
















ik'giL mm 








m&m&mmmtp * 8 t s 3 # 1 *j = 














(74)f<SA 













(54) [&(B<7>£&] r^n^h*^— fcf*3-K"t*a&fDNAarf*<©«^ 
(57) 

[«J*J ^l/^f • 77^AMJ-2 3 3 



-1- 



im#m u = y *sistts**or k 

(E. C. 2. 7. 2. 4.) ^3-Kt6l^DNA 0 

GTGGCCCTGG TCCTACAGAA ATATGGCGGT 
AACGTCGCTG AACGGATCGT TGCCACCAAG 
TCCGCAATGG CACACACCAC GGATGAGCTT 
CCGOCAGCTC CTCAAATGGA TATGCTCCTC 
GTCGCCATGG CTATTGAGTC CCTGGGTCCA 
GGTGTGCTCA CCACCGAGCG TCACGGAAAC 
GTGCGTGAAG CACTCGATGA GGGCAAGATC 
AAGGAAACCC GCGATGTCAC CACGTTGCGT 
TTGGCAGCTG CTCTGAACGC TCATGTGTGT 
ACCGCTGACC CGCGCATCGT TCCTAATGCT 
ATGCTGGAAC TTCCTGCTGT TGGCTOCAAG 
CGTGCATTCA ATCTGCCACT TCGCGTACGC 
ATTGCCGGCT CTATGGAGGA TATTCCTCTC 
GACAAGTCCG AAGCCAAAGT AACCGTTCTG 
AAGCTTTTCC CTGCGTTGGC TGATGCAGAA 
TCCTCTGTGG AAGACGGCAC CACCGACATC 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG 
GACGACCAGG TCGGCAAAGT CTCCCTCGTG 
ACCGCAGAGT TCATGGAAGC TCTGCGCCAT 
TCTGAGATCC GCATTTCCGT GCTGATCCGT 
CTGCATGAGC AGTTCCAGCT GGGCGCCGAA 
CCC 

^$tl57^AVH^t-f (E. C. 2. 7. 2. 4.) 

Ut2) -O^ftaT*/*/^**--* (E.C. 2.7, 
2.4.) Sra-Ki-satC^DNA. 

iis^^ 5 1 mxm i - 4 cdi 'i*fta>£c*t0>j&e?- 

DNA#i£A£Hfc*fl&;t^*5; K. 

dn a t * *v*WRmtoT*immmm$:^&m&* 



ys^J* (Brevibacteriura flavum) MJ 2 3 3VfoZ>%& 
#1 1 DNA 0 
[tt££3] &<DDNAj£g&?iJ 

TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 
AAGGCTGGAA ATAATCTCGT GGTTGTCTGC 120 
CTAGAAC7TC CTGCCGCACT CAATCCCGTT 180 
ACTGCTCCTG AGCGTATTTC TAACGCTCTC 240 
GAGGCTCAAT CTTTCACGGG TTCTCAGGCT 300 
GCACGCATTG TTGATGTCAC 7CCAGGTCGT 360 
TGCATTGTTG CTGGTTTCCA GGGTGTCAAT 420 
CGCGGTCGTT CTGATACCAC TGCAGTTGCA 480 
GAGATTTACT CAGATCTTGA CGGCGTGTAC 540 
CAGAACCTGG AAAAGCTCAG CTTCCAAGAA 600 
ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
TCGTCTTATA GCAATGATCC CGGCACTTTG 720 
GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 
GGTATTTCCG ATAAGCCAGG CGAGGCTGCG 840 
ATCAACATTG ACATGGTTCT GCAGAACGTC 900 
ACGTTCACCT GCCCTCGCTC TGACGGACGC 960 
GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
GGTGCGGGCA TGAAGTCTCA CCCAGGTCTT 1080 
GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
GAACATGATC TGCATGCTGC TGCACGTGCA 1200 
GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 

1263 

&£jSMt Ltf>£ r. k Sr«Hft t L — y ^©Mftfc 
[OOOl] 
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(E.C. 2. 7. 2. 4.) &=*-V'tZ>l&m=F&$tt='l> 

[ooo2j L-y^vii. ^r^Kirtrisi 

[0 0 0 3] 

li. *Ou* S ^K*-c*>5 = y 

5 1 -2 1 0 7 8«&& 4*4*flg5 3- 1 8 3 3*4> 
SL «42tDB6 2-8 6 9 2-*4*»»#J»] . 
^S«rffl^fc»Jltt<>»*$^X^S [WWB5 6-1 

6 0 9 9 7#£t8L #|BBg6 0-6 2 9 9 4 -g-g&L ft 
§HBg6 2-7 9 7 884&«*#i] . Ld>L^b, 

^*«3e * *ix v ^ s *tfeic j: 5 l - y ^ ><o jaate-c 
«u *f«RW5e<aat/xttL-y^>*o*a«cifij|L 

{0 0 0 41 — T^^/i/h#^— t? (E.C. 2. 7. 

2.4.) ira-Kt^iWtuii, ^^x^ytr* 

^ y (Escherichia coli) &3fc<DjftfE^ [Journal of B 
iological Chemistry, 2 5 6 , pl0228~pl0 
2 3 0, 1 98 1#J!B] *5J;<W#*ftT^*. 
^9ABH±l»fi**©r^<A'h^— -fe? (E.C. 2. 
7.2.4.) £LTte, ✓^A'* • -y-fyUJ* (Bacillus 
subtilis) , ^U^/^f!) 1 )^'^^^^ (Cory 
neform glutamicum) ^Jj&SfcBfeJvO^ [journal of Bi 
ological Chemistry, 2 6 2 , p8787-p879 
8, 1 9 8 7; Molecular Microbiology, _5, p 1 1 9 
7-pl 20 4, 1 99 1*1], U**L4*SP>, -fv 
f/^r!i $ J* • y?/<J* (Brevi bacterium flavum) 
fiJ)EOr^^b^t-f (E. C. 2. 7. 2. 4.) £=i 

(0 0 0 51 

^SiaiBA^OT^/Wh^-?-— ^ (E.C. 2. 7. 2. 
4.) Srs-K-fSae^SrVdtU ttift&FSriraiX* 

fcsny»n:^AU tt=>y*aUM§fcJ8^-t\ 

[0 0 0 6] 



3»*WfCL-y^>SrKiBL5'6wi:*Bv^fflt3fc 
[000 7] A»< LT#3gl^K **U*. 

(1) = y*a*ai*3fe<DT^^h*^— 

(2) »3te-T-DNA*S»A$*lfcaUl*.y7^5 
K; 

(3) mm&x-^yxx K-c««B*s*tfc=iy*® 

(4) tt»wg***tfc3y*a!iwai«:fflv\ 

[0 0 0 8] ^^(roV^^^fC^Wc^-t 

[0009] *%w<r> rr^/uh*-^— tf^a— K-t* 

Sitfi^DNAj £Ji. L-T^^7^ifetry 

#3to-f*»*. tto^rx/Nvuh^f (e.c. 

2.7.2.4.) £r=>— K-rS«&7-DNA«rS8ci-*t> 

[ooio] r^/n**-^— esra— K-rsae^s: 

SODNA^ (SIT. ^Jxfc rAfcrtfj irS&l^i-^r 

H^/<^ r 7 , y £A * 7 7^ # A (Brevi bacterium flavu 
m) MJ233 (PERM BP-149 7) Jsjltf-t© 

[ooii] rne>©«««**»*»?jA»ffl*«rai*i- 

5 : AWrfrti. .LiB^y*®*!*, WA.tf^t'^^T 1 
y^-77^UMJ-2 3 3 (FERM BP-14 

97) *©ftfe#±ti«EL, r©ftfe*«raa*«i» 
[ooi2]5tf, yi/Wfy^A^^Mj 

-2 3 3*o>»il»d*5>!fefe#:DNAS:ttai-6. 
«afft*DNA€raS*»JK»*, «x.liEcoRISrffl 
V D N A £ S&felC »»*f 5o 

[0 0 13] ^btliDNAir^^D^^^ 
— , MittfpHSG 3 9 9 (£fi£S!) (c*fAU 
^*-£r/flV*-C. T^A-r-*^— M^i^KL 

fc^j®® (x^y tr • »y) i^cgscso 7 

4 [x->x!Jt7^!l ^fy^^h-^ 

(Escherichia coli Genetic Stock Center) „ x 
f-t^'f to^- x^a^/<-v/^7 
•4 (Department of Biology, Yale University) ; P.O. B 
ox 6 6 6 6 New Haven. CT 0651 1-744, U. S. 
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10 0 14] »bhZM'!tm»mZ9 77XZ KDNA 
Hf/<^y £A • 77/<AMJ-2 3 3fc&fefrEi33fc 
[0 0 15] LT»e>nSA»>j-Sr$t>lcas/j:« 

-^7^^ K£, iitt^e>;h,S*ME*Mfc. Mil*, 
10 0 16] »htlZ18ttm&#£*)77A* KDNA 

3*1 



Dra I 1 
Hioc II 2 
Hied III 1 

«j tt. DNABrtfXteT'y;^ KSr, Ml«*»4>#& 

[0 0 2 0] *fc, r§oBWf>^:fc#;*j ftos^^^^ 

^>^y tr • ^ !)(D7Ay77-y U phage) 
©DNA^MMMfH i n d III f 9)#r U "C# f> ft 

•=iyc077^ ' J^y^* 1 7 477-^ (0x174 
phage) 0DNA£rMRMURHa e I 1 1 XtyWiLX 

^fens^ftKfeKODNAKii-oi^— sKy y^r 
gm-fSo ^^^^ K©^§ «Jww«r^n^no 

*#$SrADHur*a?>6 0 ^DN ASfrK"^^c# £ 

£«fl!U »0.1kbd>blk b*ffl<D»Jh0*t$ 
ico^TMt4%#yr* y/ur s Ky/m**ft^j:o 

[00 2 1] — lE^U^^T^A - 77/< 
AM J -2 3 3<7>&£#DNA£f&J|£&&Nr u I — E 
c oR I ^«toT§JWf-f-ScttwJ:»)»f,tt5^:^SAS 



UfcV^xy *A • 77/UMJ-2 3 3#&£#:E&3fc 
[00 17] i<Oi9fcLr»6*L-5A»r«-<o-o*4. 

±ae^utr^^7 t y . 77/UMJ-2 3 3&?>& 

fe*DNA£ffl|E**E coRl <D$z±#M\c± 
J:o*C#6*i,a*#$a3jfoi. 7 k b<ODNA0r>t^^ 
[0 0 18] :o»l.7kb©7^>h*t»^ 

12^ 1 Icqr*-. 
[0 0 19] 

[£l] 



wvmfr<D±2z ab) 



0.2, 1.5 
0.3, 0.6, 0.7 
0.4, 1.2 

mi. 7 k bODNA|f^to^Tfi» *<OlfiXE^J^ 
^7^^KpUC118*/:lj:pUC119 (£S£ 
X) ^^SS^t 5 **^^ ^^K**ft (dideoxyc 
hain termination Sanger, F.et. al. , Proc.Natl.A 
cad. Sci. USA, 7_4_ , p 5 4 6 3, 1977) 

1. 7 k bCODNA^O^Sga^^-^vy-^w 

9, 4 2 lfcOTS y»S:3-K-r6 1 2 6 3cOJ£g# 
[0 0 2 2] 

[ft 3 ] ±iB©*SfiJiJ«:a^i-S4:3BW©r h 
t?*3-K+5*fi*£*trDNAWrJm. ^ 
<£>^ y^fflWSIJfefefrDNA^fe^BSiifctj©©^ 
£>1\ ii«Jfl^feJxSDNA£ri«gjB. flktW^:?*-^ 
Systenrl Plusfcffi^T^J** Jbfc ^T^t 

[0 0 2 3] m&0>tBn<7\sl?s<? J r}) £A - 7 

9^MJ-2 3 3 0ftfe#DNAa»&tt»£ft5#* 

^xt±<, m^zmtzic&mAmAznx^xhx 
<, £b\zmm&m<n-m>fe&£*ix\,^h<Dx&<> 
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[0 0 2 4] £*±lcS*»Lfc;*££j&Sttl. 7kb(DD 
[0 0 2 5] h^^-— i?£=i— Ki"S 

[0 0 2 6] #»W^7^/^h#t-tft3- 
£j&s-e#3AS, -tixtc(KP>ixSt>©-Ctt4<. r*/^ 

[0 0 2 7] *36W©AKf^Sr*A-r5^t*s-Ci*-5. 

-21018 4^fcf8fc:i2«tf>:/7*S KpCRY3 
0 ;#!l¥2-2 7 6 5 7 5 %&mcteM<D7* 7 X * K 
PCRY21, pCRY2KE, pCRY2KX, pC 
RY3K pCRY3KEWpCRY3KX;ffl^ 
1- 1 9 1 6 8 6 J %4kmzmWL<D7'7X* KpCRY2 
&tf p CRY 3 ; ^BS5 8-6 7 6 7 9-^WciB« 
0>pAM3 3 0 ; #§HBg 5 8-7 7 8 9 5#^WC|B4K 
tf> p HM 1 5 1 9 ; ^§9ffg 58-192900 %$glC 
IHt^pAI 6 5 5, pAJ6HMpAJ184 

4 ;#§BBg5 7-1 34 5 0 0 *HzKM<0 p C G 1 
B5HB5 8-3 5 1 9 7*4i*ICge*©p CG 2 : WRDS 

5 7-1 8 3 7 9 9*^*CSa*OpCG4fttKpCG 

[0 0 2 8] t-Ct>=y*S[)NB||<Ofi±-^^-5R-C 

t>0*S#*L<. 7^7^^ KpCRY30, p 

CRY21, pCRY2KE x pCRY2KE, pCR 
Y2KX, pCRY3K pCRY3KEWpCRY 

[0 0 2 9] ±Mzfy*% K^^-pCRY3 0£Pi 

* (Brevibacterium stationis) IF012144 (F 
ERM BP-2515) KpBYSO 3 

s^mmm) dna*»wu Mi«#*xho i-c* 

igfcH^^tfDNAf^ &#9ttiU ffcil&SlijSEc oR 
I*3J:tfKp n I -e*#$3ftStt2. 1 k b©^7^5 K 
^S^kMlfiBSrsIiiBe^^tfDNAK^Sr^aoai 



•To ^tlt><DffiMK£-f7X% KpHSG 2 9 8 (£fi 
£K) COEcoRK Kpn] S a I I gBffiC 

[0 0 3 0] iiisy^^^ -©*3BW 

Br«tt#«£-r5«iBW«»tt«r % aniros-cnsu 

-ecK:89gaA*r«-*5J:t/Biatfc^7^$ K^^-Sr 
^SfclSXTS 1*^ ^T-ifT^aLT¥?&^<t-t* 
Sfcttaa^T^^-DNAOflqflETfcDNA 

[0 0 3 1 ] y^X^ KpCRY30^©**H©A»f 

ft<DmA&. kpcry3 o%$mmmE c o 

Ki-5ae^«r*trDNAWrK- (AJSrtf) ^DNA 1 ;^/ 

[0 0 3 2] ^<Di 5tLTiftric3?*t5^7^5 KpC 
RY3 0I;:*«W^**$jWKi1. 7 k bOAIS^H 
AL/c»^y7^^ Kl±, L- y itXDM&ZftmiZ 

Mfbtt^tl^7^^ KpCRY30-AK£*£ 
Lfc Q KpCRY3O-AKfl!)f^!S*iSfe05l¥lBi 

[0 0 3 3] wOJ:5Jc:UT3fi**n5T^^;umf^ 

[0 0 3 4] «Ml:J:5^7^$ K-C^«iB»b5S 

7!J!>A-77^AMJ-2 3 3 (FERM BP-1 
4 9 7) % 7* Is \fs<£ 7- y *7J\ ~ 77^AM J — 2 3 3 
-AB-4 1 (FERM BP-1498) , 
^r!)!>A' 7 7^AM J— 23 3— ABT— 1 1 (F 
ERM BP-1 500) , 7*U\fs<?7}) $ J* . 77 
3 3-ABD-2 1 (FERM BP-1 

499) mmif f>tis 0 

[0 0 3 5] #*>\ ±12C0FERM BP-14980 
(fit*Ht, FERM BP-1 4 9 7 0M*&at*£ LT 

-A'*fttt»£4fe-e*>S «*4*8S 59-2 8 3 98% 
«*3-4*#JB) 0 FERM BP-1 50 0 

©M*tt* FERM BP-1 4 9 7«»H 

v&z> mmm 62-51998 ^mttm) . $ 

FERM BP-1 4 99©I«ctiFERM BP- 
1 4 9 7Wft»t UD-a-7;;iSi7r^ 
■*--i*M5tt3ejW*-ci!>5 (#§Pg6 1 - 1 7 7 9 9 3 
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[0 0 3 6] -ft£>?>$3fc£&<DftetC. ^UfcV<^r!> * 
A • TV^^T^^ (Brevi bacterium amrooniagene 
s) ATCC6 8 7 1, PATCC 1 3 7 4 5, [^AT 
CC 1 3 7 4 6 ; yu^/^r!) £A - =fs<V1l9 J* 

(Brevi bacterium divaricatum) ATCC 1 4 0 2 0 ; 
/l/e/^r!i!>A'7^F77-^y^A (Brevibac 
terium lactofermentum) ATCC 1 3869 ; 
/^TjJ • #j\s9%iiJ\ (Corynebacterium glutam 
icum) ATCC 3 1 8 3 LTffl^S 

[0 0 3 7] ft**, fi^t ur^uer^^r y ^a - y 
J - 2 3 3 6*©ifli«rJB^5^ 
M«^7^? KpBY5 0 2 H»|«Bg6 3-3 6 7 

pBY50 2£Bfc*rar£OTKU\ *©J:9/jt^ 
KpBY5 0 2^t5^t UXtt, 0»Jx 

[Bact.Rev. _3_6 p. 36 1-4 0 5 (1 9 7 2) # 
Ml • ±12^7* 5KpBY50 2 &A»ftfc|fc*-rs 

[0 0 3 8] fc^fW^y- ]) £ A • 
2 3 3^£W£3F5fe£fcBMM-*at*tf)r* y v^V^-u 
>v Off : 0. 2 — 5 0 /i g/ml) *>L< tt^v? 
r>A^n^ K Off: 0. 2-5 0 m g/ml) l$$r^ 
temmc^ lm l 0HHJ|&lc/ir6J:5fc*|lu 

5 Kj*ffl*f^Srffl\ ^5KpBY502^**S 
*Lrir^SI*Sra«+5o ^©*f^lcj:0^^5 KpB 
Y5 0 23Wfc*$ftfc:/Ve><^y • 
J — 2 3 3 **IS*iS»e>*i-5. 

[00 3 9] ^(Dj;^tCUT^f>n6^H^^^Ty * 
A - 77^UMJ-2 3 3**|6#^<DliMa:/7*S K 

• J3U Ytfy^i^XtohflX^h <fc [Calvi 
n, N. M. and Hanawalt, P. C. t Journal of Bacteriolog 
y. 17 0 , 2796 (1988) ; I to, K. , Nishid 
a, T. and Izaki. K. , Agricultural and Biological C 
hemistry, 5 2 , 2 9 3 (1 9 8 8) $J$] „ DNA^ 
%S^O/ W^ftiiS [Satoh, Y. et al. , Journal of 
Industrial Microbiology, _5, 1 5 9 (1 9 9 0) # 

[0040] ±iBo*ffi^KK»ur»e>H6r^^ 

^y ?A ■ 77^AMJ-2 3 3*3fe»©»**4fe^r 
[004 1] f»tt£3ML 3f$ffiu &tt6fc$£r£frl 



~^A, EffcT A, m®?T^-^A, 

**#y*A. mst-*?*is$M>&&m^bti&o z<o 
[0 0 4 2] a*, rant. 

f+Tfc* ^2 0^4 0t, #£L<ttl$2 SIC— »3 
10, »iUtt7-8#ifii:t«:WS» *&3£* 

[004 3] *&ltn!feB»<0ft*«a£ tt. ff * L < 14 1 

fc, «*»n«tii»i-7 Bwt-rsr^ds-ct, fix 

[0 0 4 4] r©*3k:LT»&Jx3#a&tt!6>&#*|S 

[0 0 4 5] L-y^^fifcKfl;^*SV*-Ctt, ctvb^ 

*fe«--tiX36»e>»llllHlJRLfctt 
§M*XttfM!»ill£ LT* fe£lrM**;h,e>&B3ttiIfr 

[0 0 4 6] L**tT**IJI]^tt^tf v £Vu=i— 

[0 04 7] ^a-^ ±G«*tB#:XMtK»«! ! S« 
V^T, »* L<tt#J2 0-*fc4 ot:, 4$(Cft2 5-J&3 

[0048] ^riti-s l - y ^m^^ 

ZZktfX$Z 0 
[004 9] 

[0050] mmmi 

-fUVstpr-V t>A • 7 7/<AMJ- 2 3 3 A$£>7;i 

(AWfr) ©^D-yft 

(A) ^UbT^^^y 17A ■ 7 7^AMJ -2 3 3(0 
£DNA<D&ffi 
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¥*tf»ifiA«tfft [M:^2g, (NH 4 ) 2 S0 4 7 
g, K 2 HP0 4 0.5g, KH 2 P0 4 0.5g v MgS 
0 4 0. 5 g. F e S0 4 - 7H 2 0 6mg, Mn S0 4 
4-6H z O 6mg. Sf^2.5g, 
5g. ^fV200/ig, WT^V200/ig, 

^-^2 0g, M&fci i] in;, ^Hf/^f 

y £A • 7 J - 2 3 3 (FERMBP-14 

9 7) &#mtt)M)U*^tt*U «flc«ll«>fc. » 
$>*lfcjiff£ lOmg/ml <Z>**fc!J y^-A^tf 
1 OmM NaC 1 -20mMh!)^lfi (pH8. 
O) - ImM EDTA-2Na^il5ml(«L 
/Co W:^ti7t-^K^ IHt^lOOfig/m 

tc KxV/HKiSfti" h y * a o. 5%fc4S 

<fc5K8sAPU 5 0^6 «FB«jftL-C*IIUfc. 

#8&(5,0 00Xg x 2 0#®, 10-12t) U 

tTC* # 9 , 7 0%x^; -;VT*fc& LfcfiL Eft L 
fc. ftfctlfcDN At 1 0 mM h y ^IfK (p H 7. 
5) - ImM EDTA • 2Na^5m I ZMtL, 4 

[0051] (b) mwk±&mm 
±m (a) jfi-cwfc^u^^^y * 77/<amj 

-2 3 3<D4DNA8*O9 0m 1 $rMB»»Ec oR 
I 5 Ounits fcjfll\ 3 7r;T»lB*|BIRtt;$-fr^±» 
:<^EcoRI^DNAi:^D-^y^ 
*-pHSG3 9 9 DmiE) ^JWEc 

o r i -caw fl& y vBWbtea l/c 

U 5 0raMM)^a«jt (pH7. 6) . 1 OmMv? 
ft^W h-;K ImM ATP, lOmMMgCl 
2 &lfT 4 DNAy tf lunitO#J*»«r«»lU (# 

[oo52i (c) 7^>h^-t-f^j- K-ra 

'Jt7-3!ICGSC 5074 
(thr A 1 1 0 1 , lys ClOOl.met L 

iooo) -e$>£ [ ( ) rtttr*/*/vh 

*3S (Genotype) . ±ffi (B) «T?»e>ftfc:/ 

KSiR&Jfi^ »k*/i^V^Atfe (Journalof Mo 
lecular Biology, 5 3 , 159, 1 9 7 0) tC<fc«9f?iJ 
£x->x!Jt7^!JCGSC5074 
U ^D7A7 I = 3"/U5 0rag^Wi [K 
2 HP0 4 7 g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 



g, Mg S0 4 • 7H z O 0. 1 g, *2 Og^ 

[0 0 5 3] r <0*tts±^^W*^#«fejc: J: 0 
U iS**J:*)^7^5 KDNA£»fflU ^7^; 
KfcMRIHlH£j;9«D*U T^n-^^/vm^ib^ 

2.2k b<£>DNA#rtflc;&n;t, ££#J3. 8 k b (DffiX 

[0 0 5 4] K5rpHSG3 9 9-AK^^ 

[0 0 5 5] (D) -gfcJ — K1"S 

>6?mDNAWfr (A) ftfrK-^f-y^p-^v^ 
±12 (C) mX-m^y^X KpHSG3 9 9-AKiC 

Sfc^tc, KpUCi 1 9 «S5fiJ:9m» 

^T*/^ tfSra— h^T5jte^€r^tpDNA 

[0056] ±» (C) 3g-C#fc^7*S KpHSG3 
9 9-AK£r#JR6*3iE c oR K Nrul -e^OWLfc 
h(Ot. Zf"7*5. KpUC 1 1 9&MfB§*HiEc oR 
K Sma IT'WLfct>©^U 50mMMi7 
aWffi (pH7. 6) % 1 OraMm^W 
ImM ATP, 1 OmM MgC 1 2 &tfT4DNAy 
jtf— If limit o#fift»S:IBADL («-rit»o»Klift» 
, l 2 < fct?l 5WRBEtf;2Mi\ 

[0 0 5 7] »5>tifc^7^5 K»«Sr«t\ ffifl:*^ 
v^Ajfe (Journal of Molecular Biology, 5 3 , 1 5 
9, 1 9 7 0) l:«t»)«i2^x!It7'3yCGSC 
5 0 74#&Jg«E«U Tyf'>y>50rag^tf 
StRKtt [K 2 HP0 4 7 g, KH 2 P0 4 2 g. (NH 
4 ) 2 S0 4 1 g, Mg S0 4 - 7H 2 0 0. 1 g, 
-X20g &U^^ 1 6 g 1 1 IC**] 

[0 0 5 8] r ©#ifi±©^**«:*ifetc J: 9 
U KDNASrttffiU 

#^TP9-<fc£r5, ^7^; KpUC 1 1 9©I$ 
3. 2 kb^DNAftrMt ft^Ml. 7 k b «># A 
DNAWr^*ss«>e»*ifc. #a©fBR-C««Lfctf 
ft*»l. 7 k bODNAW^fOlHRilMttAffi 
J: SaBrtlfr tf<0* § $ ttffliaX 11-^ L ft t *5 9 "C 

&o*io c©DNA»f^<oiBR»*awfjfijftiasriauc 

[0059] *fc±S-C»fc^7 * 5 KSr*«IWR»3R 

[0 0 6 0] 
[^2J 
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&2 ^X^^pUCl 1 9-AK 



K^rpU 



BuB I 
Bgl II 
Hind III 

C 1 1 9-AK^Lfc„ 

100 6 1] $X±.lC£*)TX/<^h*1— ^^r^-K-r 
5lfe^tf^$^l. 7 k b£ODNA^ (E 
coRI-BamHlTO %'&%Zt&XZtz 0 

I0 0 6 2] Hlfe^|2 

JIISWIO (D) m-?'&btltzTX'</\sh*c1— "Mm 
-K-t-^a^Sr^tf^^^l- 7 k b <DDN AWrfr 
icoi^T. ^O^gE^T^S: KpUCl 1 8$.tz 
ttpUCl 1 9 Zm^ZitT**^*?^ 
^"f' KS$?^& (dideoxy chain termination (Sahg 
er, F. et al. , Proc. Nat. Acad. Sci. US A 7 4 , 54 6 
3, 1 9 7 7) lCj:9Ba2lC^Lfc*WHlcaoT*« 

[00 6 31 ^^SffiJlJ^O^—y V y —7^ 
u— T^/v tf£r=i- Kf5& 

fc^te. T12K^(C^-t-^K^J$:^5 4 2 HOT 
5 Ki-6 1 2 6 3£O^MJ:*}fl9j^$tvTV^ 

[0 0 6 4] 

[fb4] 

S3 



«JWKH-co*£S (kb) 



4.9 

4.2, 0.6 
3.6* 1.2 



RY30 Offr& 

(A) ^7 7; K p B Y 5 0 3C0g|^ 
/7^U f pBY503tt, TTVtf/^^y $A • J*;? 
ft^^lF012144 (FERM BP-251 
5) a>P>#&£ftfc#^&#J1 0^^/Vh>(O/7^ 
^ h'Xh "9 . #BB¥ 1 -95 7 8 5 ^*&K12^<0£ 3 
J-UXBS«Lfc.-^*»JftA*Jft [R*2g, (NH 
4 ) 2 S0 4 7 g s K 2 HP0 4 0.5g, KH 2 P0 4 0. 
5g, MgS0 4 0.5 g, FeS0 4 - 7H 2 0 6m 
g, Mn S0 4 * 4-6H 2 0 6mg. &&zl*t*2. 5 

g, ^-y^ygfcs g , t*^3h>20 0fig. &g^r^ 

^20 0]ig, ^3-^2 0gMIMl I] 1 1 
iC, y!/^^f!j!)A • I FO 1 2 1 4 

0mg/ml y^-A4r^tf«H 
ft? [2 5mMhy^ (t Kn*i/>f^) T %. J * $ 
>\ 1 OmMOEDTA, 5 0mM^;^-X] 2 0m 



^y-SDSjft [0.2N NaOH, 1% (W/V) S 
OS] 4 0ml5:fflU $^>W£2Sfn LT^&|£T 1 

[5Mfi»*U >>A»»6 0mK 1 1.5ml, 
lfc©*2 8. 5m 1 3 0m 1 SrSJPU 

fiftLTd>e>3k*+»Cl 5 5MB»KLfc. 

[00 6 5] 8Bft£ft&a<L«tC& U 4 t-C 1 0 # 
BB, 1 5.0 00 x g <0a,fc»Wca»tt, -LS?££# 

[0 0 6 6] rixIClffiO^a:/— ;U-^nn^;U^ 

^fiT"C5»W. 15,00 
0 x g *J|&lsIiK Lfc 0 */§tc 2 » 

a^ai^y— /i/^rin*., -2 0t:"Ciii*iawwa* % 4t 
■ei o»w. i s t o o o x gwa^ufcd*^, am 

[0 0 6 7] ftM&KBEftjftfL TE«R»[M;*1 
OmM, EDTA 1 mM ; H C I [ZX p H 8. 0 \Z& 
mi 2mllC»»Ufc 0 [5 
f£fc&<OTE*g®j£l 0 0m I KJMs-feVfrA 1 7 0 g 
£*»**fc»] 15mli:10mg/ml^v?^ 
><n-e^ HSRlml ^PxT, *tf£rl. 3 9 2g/ 
m I M-£fr-£fc 0 Z<Df&fo& 1 2^X4 2 8MB* 1 1 
6 , 0 0 0 x g ©a-L^HtSrlTo fc. 

[0 0 6 8J ^7^^ KpBY5 0 3tt«^IMSItJCJ: 

> K£&MSTa'L^Ofl]®ri>b&# kZZtlz£*). 
7y*% KpBYSO 3*#«M5ttfc»fc. 
[0 0 6 9] »v^r.©»if«**4<o^yr5;vr/i^ 

U *^&K:TE$ffi&tc#LTg^<HT^fc 0 Z<D£ 
0 \Z LT# bftfc *^KpBY503 «r^tfa*f» 
(C 3 Mi»^ h y * ASMIrftKaA 3 0 mMl:» L 
2 y-^&Jqjl, -20^1^(11 

fc. rojg*at4r l 5, o o o x g «>a^5MB(c^ftTD 

NA£tt|*S-8\ Zfy*% KpBY503^50/i g# 

[0 0 70] (B) -/=7^% K^^-pCRY3 0 

r7^U'pHSG2 9 8 O.SMgiCfgiJ 
^Sa 1 I (Sunits) £ 3 7t 1 ■MBEifcd-tt', 
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7=7*% KDNA£^£K##!Lfc, 
10 0 7 1] mm (A) &XffiMV1f7yx^ KpBY 
503(O2u g£$JISfiHKXho I ( 1 unit) £r 3 7t 
T3 0#n»1£j£;*1*\ /7^^ KDNA^^t 
fc. {^#(0^7^^ KDNA^^rl^l, MRS** 

SM^i^^^f t Lt#^ 5 0 mM 
hy*$$HfcpH7. 6. 10mMMgCl 2 . 10m 
M^f^WF-;K ImM ATP^T4 DNA 
tMunit Kfr*J:5lc#jjMH:aMlsU 16t 

3yjMi093yffyht;i/ (^iifiH) *®WE 

[0 0 7 2l»WE«fttt3 0*ig/ml 
C*t^'», 100/ig/ml (»*■#) <0 IP 

K) 100/ig/ml ^)X-gal (5- 

i^5g, NaCl 5 gRl5JS«*l I , pH7, 

[T. Maniatis, E. F. Fritsch, J. Sambrook, "Molecular 
cloning* (1 9 8 2) p90~91#I] KiS&ffi 

[0 0 7 3] *<D1&^ KpHSG2 98<Z)S 

a 1 I *lcy7X^; KpBY 5 0 3&&Dft)4. 0 k 
b©t»tfas#A$iXfc:/7*5 KpHSG2 9 8-o r 

[oo7 4i wci^«o*ife*:fflif\ mm (a) 3S-e» 

$>*tfc:/7*S KpBY 5 0 3DNA£0JRBgfi£Kp n 
I&tfE c o R I {CX% : mLXnt>ivZ>m2. l k b© 
DNA^Sr±S7*7^ 5KpHSG2 98-or 
Kp n I&tfEc oR I SMfclC^ 7*7^ 
$ W^-pCRY3 0SrWLfc. 
[00 7 5] glifeffU 

7*7*^ KpCRY3 0-AK©#rtRtf3y*S!«l» 
^co^A 

HHMl CO (C) *C#C>Jifc:/7*$ KpHSG 3 9 
9-AK 5^gl:MIWXEcoRI-NruItr# 
Sunits JflV\ 3 7fC 1 #mRfcS*»#Ufc.fc(D 

BamHI y (SfiiBJ: 9 mjE) bl^fi 

£U 5 OmMh y (pH7. 6) . lOmM 

■WXU^ ImM ATP, lOmMMgC 

1 2 *5<fctTT4 DNA y if~—& 1 unit 
U (#J«5>©«*Wt»Jl*aift*-C*>5) , 1 2TCT?1 51$ 



[0 0 7 6] w05DNA«r»IP8#*BamH I 3units 

A3© (B) «t#e>tlfc^7^SKpCRY3 0 1 
Mg£Mffi»*BamHI lunit£/Et\ 3 7t-Cl 

gfft(pH7.6), lOmM^f^W HK 1 
mM ATP. 1 OmM MgC 1 z io£XfT 4 DNA 
y#~t?lunit <D4S-*»«:WRIL (**»<o»*tt* 

»»*r-*«) , i 2t:-ci 5 «fnBKie ****** 
/Co Wffi*«fe<ca^ittiEaiv 
^y tr - 3ycGsc5 0 7 4*«rJKjnEHku 
^^50^g/ml Sr*tra#ys«i [K 2 HP0 4 

7g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 lg.MgS 
0 4 - 7H 2 O0. 1 ^=-7 2 0 gjtfm^l 6 

[0077] ^<omm±<o±^m^mm\cx*>WL#^m 

8. 6 kbcODNA^|:M, 1.7 k b<£>£pA 

[0 0 7 8] ±ffi©fc<HM£ixfc:/7*5 KDNA 

[0 0 7 9] fl?fnE«tt« &£Jfll^T*<&* 

[0080] !l !>A • J - 2 3 

3 (FERM BP- 1 4 9 7) ^^U'pBYSO 
2»*»* 10 0ml 0«rtBA#»T?*t«»flt*J»*-C 
ig#U -<^^>y >G^l^--y h/mnc^6<tplC 

#£^#>. 2 0ml ©/</U^ffiiS» (2 7 2 mM 

Sucrose, 7mM KH 2 P0 4 , 1 mM MgC 1 2 ; p 

H7.4) iCTgt^Lfco *e>ica#«ris-L^*Lr* 

«>. 5m 1 (Z>^yU^fflfB«^HaU 0. 7 5mlO& 
ttt, mm-V&bh1t~f?*% KDNA**5 0n 1 £ 

«b^u **tcT2 0#n!MLfc o v^->/^-y— 

Wt7Ktt» &ffl^"t\ 2500^/l/h, 25/i 
FDfcK3tU ^Vv^^TOP^7k4 ) (C2 0^^L 
/Co £&£r 3 m 1 <&1MIBA«Mfifc»L 3 0miW 

tpttiSA*^«*ISK:«(l L30 t"C 2 - 3 B fN]«* L 

(A) WcWfc©*ffi«rfflv*ry7^5 K«r»fco 

vz&mmmmmxmmLx, wmmxo-k* 

[0 08 1] 
[*3l 
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&3 ^5^5 HpCRY3 O-AK 





mm* 


WmKV>*B2 (kb) 


EcoRI 
BdmHl 


2 

1 


8.6, 1.7 
10.4 



Y3 O-AKir^LrCc 

[0 0 8 2 J -fy* ^ KpCRY30 - AKJ££ 

9^W&ft£ft£;7VeV^T ]) • 77^AMJ 2 
3 3-AKfi. »0<WIlT@ 1#3^II 
^^^X^^5£^ftr x W3f 12^160 
tt~C : ^X^FlB^l 2 6 5 8^(FERM P-12 
6 58) t bT3Fi££;h,TV^ 0 

[00 8 3] gUfegHS 
7^7^^ KpCRY3 0-AKO^ti4 
Sfl^OAJ&ifel 00ml£r500ml S5^77^ 
»ftU 1 2 0t:-Cl 5^r^H^3llLfct>fOlC, n& 

1 2 3 3-AK«IU 3 0t;tC-C2 4 l$m£&Jtf£ 
«to*:3L I^WICLTHRLfcAJgJftl 0 0 m 1 £5 

0 0ml &H*|:7 7;*=il;:#j£U 12 0t-C15M 
SSt^bfct><DtC, 1 ra 1 ^tz*) 5 Ocells <0«^C<f5 

i^D<3 0t:icr2 4^BB»««frff 

-YS'V&l 5 m g/m I OW-a-tflgjDLfcA^ftflRt^jBf 
U 3 Otlctl B*»«^W=«ti^— Sr*»>y 
[0 0 8 4] wOtt*, *^>T^^j6*D*5J:tfSlflMni 

[0 0 8 5] lllfefl)6 

L-y *j><n$M 

(**0.4%, M7V^^l.4%, KH 2 
P0 4 0.0 5%. K 2 HP0 4 0.0 5%, MgS 0 4 * 
7H 2 0 0.0 5%, C a C 1 2 • 2H 2 0 2 p pm, F 
e S 0 4 • 7 H 2 0 2 p p m, M n S 0 4 • 4 — 6 H 2 0 

2 p p m, Z n S 0 4 • 7 H 2 0 2 p p N a C 1 2 
ppm, ftfy2 0 0/ig/l, f7;V'HC] 

1 0 0*i g/K ^/&0. 1%. B£#:n**0. 1 
%) 1 0 0 m 1 £ 5 0 0 m 1 V 7 X a $£ 
I «i8pH7.0) 

7'* A (Brcvibacterium flavum) MJ 2 3 3 — AK 
(FERM P- 1 2 6 5 8#) ?riiL 4 JSHWlc^ 
;v=i— g/1 <0»ancfc6*9fcJta;*.* 3 O^tc 
T2BWHfi*#«*:frofc. 



7> : t-!>A2.3%, KH 2 PO 4 0.0 5%. K 2 H P 
0 4 0. 0 5%, Mg S0 4 - 7H a O 0. 0 5%, F e 
S0 4 • 7H 2 0 2 0 p pm. Mn S0 4 • 4~6H 2 0 
20ppnu W>20O|ig/I, f7^y«HC 

i i oo u g /i , ^if^/«?o. 3%, m&^** 

0.3%) <O1 000ml^21 *Ji««#1f fcfta 

n& (120^, 20 am BWBfitrwWfco2 

0 m 1 LT. (5]&ft lOOOrpm, iifCft 1 v 
vra, ja*3 3t, pH7. 6fcT2 4B#BWS*£rtT-p 

[0087] «*»7«L 500ml 
«CT*B», ««a*»*tcr2«ifc»Lfc«*«rRJ6 
SK C (NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5g/ 

1 ; KH 2 P0 4 0.5g/l ;MgS0 4 - 7 H 2 0 0. 
5g/l ; F e S0 4 • 7 H z O 20ppm;MnSO 4 
• 4 - 6 H 2 0 20ppm;f7^; ^MI 1 0 0 a g 

/l ;pH7.6]©1 000ml lC®?S|£. &®®f£ 

* 2 i §ifijaa#wtttii^ ^p^9 g »L 

tv fs!tE%3 0 0 r pm s iiA&O. 1 v v nu ^$3 
3t, pH7. 6iCT 2 4«IBSiSSrfTofc. 
[0 0 8 8] EttWTfc, i§'b#H UOOOrpnu 
15#IHK 4*0 jcTBfeaLfc±»fft«OL-yi?>«: 

1.5g/l -Cfeofco 

[0 0 8 9] rO®S»T«©WK*5 0 0ml Sr. & 

y^****** o. snt^*— t*-c* 

L-ys?:x<0iB**«ffiS-ti:fc<, ^<0*S*. 4 0 0mg 

[0 0 9 0] JfctfcWirLT, |Pl«<D*«:lCT. :/ 

U-tV^^xy * yy/<J\ (Brevibacterium flavu 
id) MJ-233 (FERM BP-1497) 

££IrLfc 0 ±»»«*©L-yi^>^j«* 
H0. 6 g/ 1 -Ofcofco 

[0 0 9 1] 

[ft 5] 

[H 1 ] WBifieOT*^ h*-^— esrs— K-r&ae 

[El 2] 7 k b<^)»DNA»rirwI 
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SE*fl*J6«0fc«>a>«*l2 o lit 2 *<D l ] 

Vai Ala Leu Val Val Gin Lys Tyr Cly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

Ut2^(D2] 
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Ut2Z<D3] 



Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

175 180 185 

Leu Glu Lys Leu Ser Phe Glu Glu Het Leu Glu Leu Ala Ala Val Cly 

190 195 200 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

205 210 215 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
220 225 230 235 

He Ala Gly Ser Het Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

240 245 250 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

255 260 265 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

270 275 280 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

285 290 295 

Asp Gly Thr Thr Asp lie Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
300 305 310 315 
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Arg Ala Met Clu lie Leu Lys Lys Leu Gin Val Cln Cly Asn Trp Thr 

320 325 330 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

335 340 345 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

350 355 360 

Arg Asp Val Asn Val Asn He Glu Leu lie Ser Thr Ser Glu He Arg 

365 370 375 

He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
380 385 390 400 

Leu Bis Glu Gin Phe Gin Leu Gly Gly Glu Asp Clu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 
420 
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GTG CCC CTG CTC CTA CAG AAA TAT GGC CGT TCC TCG CTT GAG ACT GCG 
Val Ala Leu Val. Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA COG ATC CTT CCC ACC AAG AAG GCT 
Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC GTC GTT GTC TGC TCC CCA ATC GGA GAC ACC ACG CAT 
Gly Asn Asn ?al Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTC AAT CCC GTT CCC CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATC CAT ATG CTC CTG ACT GCT GCT GAG CGT ATT TCT AAC GCT CTC 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 

65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GCT GCA GAG GCT CAA TCT TTC ACG 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAC GCT CGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CCC 
Uk3Z0>2] 
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Cly Ser Gin Ala Cly Val Leu Thr Thr Clu Arg His Cly Asn Ala Arg 

100 105 110 

ATT CTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT CTT GCT GGT TTC CAG GCT GTC AAT AAG GAA ACC CGC 
Lys He Cys He Val Ala Gly Phe Gin Cly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC 7CA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

CAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

175 180 185 

CTG GAA AAG CTC ACC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
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\jeu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ma Ala Val Gly 

190 195 ZOO 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT CCA TTC AAT 

Ser Lys lie Leu Val Leu Arg Ser Val GLu Tyr Ala Arg Ala Phe Asn 

205 210 215 

GTG CCA CTT CGC GTA CGC TCC TCT TAT AGC AAT GAT OCC CGC ACT TTG 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 

220 225 230 235 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 

lie Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 

240 245 250 

GGT GTC GCA AOC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 

255 260 265 

TCC GAT AAG CCA GGC GAG GCT GOG AAG GTT TTC CGT GCG TTG GCT GAT 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

270 275 280 

GCA GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

285 290 295 

[fc3*G)4l 
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GAC GGC ACC ACC GAC ATC ACG TTC ACC TGC CCT CGC TCT GAC GGA CGC 
Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
300 305 310 315 

CCT GCG ATG GAG ATC TTG AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC 
Arg Ala Bet Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

320 325 330 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT CCG 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

335 340 345 

CGC ATC AAG TCT CAC CCA GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

350 355 360 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Arg 

365 370 375 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA OCT CCA 
He Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
380 385 390 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA CAC GAA GCC GTC GTT TAT 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 
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CTC GCC CTG GTC GTA CAC AAA TAT CGC GCT TCC TCC CTT GAG AGT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGC ATC GTT GCC ACC AAC AAG GCT 
Glu Arg He Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC CTG GTT GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Clu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG CAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 

Ut4*:<D2] 
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Gly Ser Gin Ala Cly Val Leu Thr Thr Clu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys lie Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACC TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT CAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

175 180 185 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

190 195 200 
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TCC AAC ATT TTG GTG CTA CGC AGT GTT GAA TAC OCT CGT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

205 210 215 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC CGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
220 225 230 235 

ATT GCC GGC TCT ATG GAG GAT ATT OCT GTG GAA GAA GCA GTC CTT ACC 
He Ala Gly Ser Met Glu Asp He Pro Val Glu Clu Ala Val Leu Thr 

240 245 250 

CGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG CGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 

255 260 265 

TCC GAT AAG CCA GGC GAG GCT GCG AAC GTT TTC CGT GCC TTG OCT GAT 
Ser Asp Lys Pro Cly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

270 275 280 

GCA GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 
Ala Glu lie Asn lie Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

285 290 295 

GAC GGC ACC ACC GAC ATC ACG TTC ACC TGC CCT CGC TCT GAC GGA CGC 
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Asp Gly Thr Thr Asp lie Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
300 305 310 315 

CGT GCG ATG GAG ATC TTG AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC 
Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

320 325 330 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

335 340 345 

GGC ATG AAG TCT CAC CCA GGT GTT ACC GCA GAG TTC ATG GAA OCT CTG 
GJy Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

350 355 360 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn lie Glu Leu He Ser Thr Ser Glu He Arg 

365 370 375 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA 
lie Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
380 385 390 400 

CTC CAT GAG CAG TTC CAG CTG GGC CGC GAA GAC CAA CCC GTC CTT TAT 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
405 410 415 

GCA GGC ACC CGA CGC 
AVa Gly Thr Gly Arg 
420 
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: 1 

mno&Z : 1263 

mon : -*m 

E?lJ<D*IJ® : Genomic DNA 

: HJ233 

^Sfe^a-riB^ : peptide 
S&ttg : 1-1263 

GTG GCC CTG CTC GTA CAC AAA TAT GGC CGT TOC TCG CTT GAG ACT GCC 
Val Ala Leu Val Val Cln Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

CAA CGC ATT AGA AAC CTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
Glu Arg He Arg Asn Val AJa Glu Arg lie Val Ala Thr Lys Lys Ala 
20 25 30 
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GGA AAT AAT GTC GTG GTT GTC 7GC TCC CCA ATG CCA GAC ACC ACG CAT 
Ciy Asn Asn Yal Val Val Val Cys Ser Ala Met Cly Asp Thr Tbr Asp 

35 40 45 

CAC CTT CTA GAA CTT GCT GCG CCA GTG AAT COC GTT CCG CCA GCT CGT 
Clu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT CAC OCT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Clu Arg He Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT CCA GAG GCT CAA TCT TTC ACG 
Val Ala Wet Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

CGT TCT CAG GCT GGT GTG CTC ACC ACC CAG CGT CAC GGA AAC OCA CCC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Clu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA CGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
lie Val Asp Val Thr Pro Cly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT CTC AAT AAG GAA ACC CGC 
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Lys lie Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg GLy Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTC AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

175 180 185 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

190 195 200 

TCC AAG AH TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

205 210 215 

CTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
220 225 230 235 



-24- 



ATT GCC CQC TCT ATG GAG CM ATT OCT GTG GAA GAA GCA GTC CTT ACC 
lie Ala CJy Ser Met Clu Asp He Pro Val Glu Clu Ala Val Leu Thr 

240 245 250 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT aG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

255 260 265 

TCC GAT AAG CCA GGC GAG GCT GCG AAG GTT TTC CGT GOG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

270 275 280 

GCA GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 
Ala Glu He Asn lie Asp Net Val Leu Gin Asn Val Ser Ser Val Glu 

285 290 295 

GAC GGC ACC ACC GAC ATC ACG TTC ACC TGC CCT CGC TCT GAC GCA CGC 
Asp Gly Thr Thr Asp lie Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
300 305 310 315 

CCT GCG ATG GAG ATC TTG AAC AAG CTT CAG GTT CAG GGC AAC TGG ACC 
Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

320 325 330 

A AT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
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Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Cly Ala 

335 340 345 

GGC ATC AAG TCT CAC CCA GGT GTT ACC GCA CAC TTC ATG GAA GCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Bet Glu Ala Leu 

350 355 360 

CGC GAT GTC AAC GTC AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn lie Glu Leu lie Ser Thr Ser Glu lie Arg 

365 370 375 

ATT TCC CTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CCT CCA 
lie Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
380 385 390 400 

CTG CAT CAG CAG TTC CAG CTG CGC GGC GAA GAC GAA GCC GTC GTT TAT 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

GCA GGC ACC GGA CCC 
Ala Gly Thr Gly Arg 
420 
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